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Abstract
Background: Chronic leg ulcers (CLUs) pose serious public health concerns worldwide. They mainly affect the
elderly population. Pinch grafting (PG) could be used to treat a variety of CLUs. However, in Cameroon, there is
scarce data on the outcome of PG of CLUs in elderly patients in rural hospitals where most of these patients seek
for medical attention and where clinicians rely on unconventional wound dressing methods to treat CLUs. Our
objective was to describe the outcome of PG of CLUs in elderly patients in rural Cameroon.
Methods: This was a prospective study conducted in a rural hospital of North West Cameroon. From February
2015 to January 2016, comprehensive historical and clinical data were collected per elderly patient who presented
with a chronic leg ulcer necessitating PG. PG was done using a simple procedure and each patient followed up for
8 months. Outcome was described in terms of ulcer healing and pain and donor site complications.
Results: Our series included 13 patients: 8 males (61.54%; 95% CI: 31.58–86.14) and 5 females (38.46%; 95%
CI: 13.86–68.42) aged from 69 to 88 years (mean: 77.54 ± 5.70 years). Three patients (23.08%; 95% CI: 5.04–53.
81) had associated co-morbidities. All the ulcers were unilateral with durations ranging from 7 to 41 months
(mean: 19.46 ± 11.03 months). The ulcers ranged in size from 9.0 to 38.1 cm2 (mean: 17.66 ± 8.35 cm 2). We
registered one (7.69%; 95% CI: 0.19–36.03) graft rejection. Concerning the other ulcers, ten (83.33%; 95% CI:
51.59–97.91) had healed after 12 postoperative weeks while 2 (16.67%; 95% CI: 2.09%–48.41) had healed after
14 postoperative weeks and the mean healing time was 12.33 ± 0.78 weeks. Patients with healed ulcers had
reduced ulcer site pain from the immediate postoperative period but there was no significant difference in
the mean pain scores before and after graft (6.77 against 4.23, p = 0.13). These ulcers remained healed after
8 postoperative months. Each donor site had healed 2 weeks after PG. Donor site problems were minimal
and included hypopigmentation.
Conclusion: The outcome of PG of CLUs in our series of older patients was satisfactory. This finding does
not discount the role of conservative therapy, but we encourage clinicians in rural Cameroon to consider
PG over long-term unconventional conservative therapy in the elderly.
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Background
Chronic leg ulcers (CLUs) pose serious public health
concerns worldwide [1–4]. The global proportion of eld-
erly people is on the rise [5] and this segment of the
general population is most affected by CLUs [6, 7].
Consequent to the frailty and usual co-morbid states of
older people, CLUs in these persons tend to be difficult
to manage [8–11]. Prolonged conservative therapy in a
bid to definitively treat CLUs is not always efficacious
[12, 13], particularly in elderly patients in whom wound
healing is usually indolent and/or incomplete [9, 13]. In
sub-Saharan Africa, the challenge of managing CLUs in
elderly patients is aggravated by the lack of schemes
aimed at improving the health-related quality of life of
older people who are traditionally left without appropri-
ate care [13]. In view of these, it is imperative to explore
and encourage simple, yet effective methods of treating
CLUs in elderly people in sub-Saharan Africa.
Previous reports suggest that pinch grafting (PG)
could be used to treat a variety of CLUs [14–16]. Some
authors have proposed PG as a complement to conser-
vative wound therapy [16] and as first line transplant-
ation technique [17]. It is a simple, safe and cheap
procedure which requires minimal resources [12, 15].
Developed nations have even extended the utility of PG
to domiciliary basis with remarkable ulcer healing rates
[12, 14, 18]. With regards to Cameroon, there is scarce
data on the outcome of PG of CLUs in elderly patients
in rural areas where most of these patients live and
where clinicians still hugely rely on long-term uncon-
ventional wound dressing methods to treat CLUs, which
usually involve the prolong use of aggressive detergents
as well as traditional natural or synthetic bandages, cot-
ton wool and gauzes that keep the wound dry and retard
ulcer healing. The objective of our study was to describe
the outcome of PG of CLUs in elderly patients in rural
Cameroon.
Methods
This was a prospective study carried out in a Level 1
hospital which is located in a remote village in the North
West region of Cameroon. A level 1 hospital is a rural
hospital or health center (or a hospital in an extremely
disadvantaged urban location) with a small number of
beds; it has a sparsely equipped operating room for
‘minor’ procedures; it provides emergency measures in
management of 90–95% of trauma and obstetrics cases;
and it conducts referral of other patients for further
management at a higher level. A chronic leg ulcer was
considered as a wound of the leg that persisted for ≥
3 months [19]. CLUs requiring PG were defined as leg
ulcers that showed no tendency to heal after 3 months
of conservative therapy using appropriate wound dress-
ing methods. An elderly patient was defined as a person
aged 65 years or above [20, 21]. From January 2015 to
January 2016, elderly patients with CLUs necessitating
PG were studied. Each patient was assessed by the same
3 General practitioners working in the hospital. Patients
who died before the end of the pre-specified postopera-
tive follow-up period were excluded. CLUs were
described in terms of 2 broad aspects:
– the ulcer itself: onset, duration, position,
multiplicity, tenderness, temperature, size
(length X width X π/4) [22], edge, base, depth,
and discharge (if present);
– surrounding tissues: state of adjacent tissue, local
circulation and innervation
Ulcer pain was graded using a validated 10 echelon
visual analogue scale (VAS).
Ethics approval for this study was obtained from the
Institutional Review Board of the Faculty of Health
Sciences, University of Buea, Cameroon. All the partici-
pants signed an informed consent form prior to data
collection for the study.
Pre-graft procedure
Conservative therapy (mainly by ulcer debridement and
dressing) was done until enough granulation tissue was
generated on the ulcer surfaces. Antibiotics were not
systematically used but in 2 of the 13 patients, antibi-
otics were administered for cellulitis.
Graft procedure
PG in our series was done by the same (2) general prac-
titioners. The anterior aspect of the ipsilateral thigh was
used in all cases as the donor site. The site was prepared
with Cetrimide solution and Povidone iodine and an
area of skin roughly equivalent to the ulcer was demar-
cated for obtainment of the grafts. The demarcated zone
was locally anaesthetized by superficial infiltration with
2% Lidocaine combined with epinephrine. Using a syr-
inge needle inclined to about 30 degrees, tents of skin
were raised and cut using a scalpel to harvest multiple
small split-thickness grafts whose depths were limited to
the dermal layer. These varied from 15 to 35 pinches in
our series. The grafts were then put inside a petri dish
containing 0.9% saline. Lidocaine combined with epi-
nephrine was applied on the surface of the donor site to
achieve faster haemostasis. Vaseline gauze imbibed in
0.9% saline and compressive dressings were then applied
on the donor site. The dermal surfaces of the grafts were
placed on the ulcer a few mm apart (Fig. 1) and covered
with two taut vaseline gauze sheets imbibed with 0.9%
saline. Two layers of mild compressive dressing were
then applied.
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Post-graft procedure
Postoperatively, the patients remained relatively still in
bed for one week to avoid shearing forces on the grafts.
The donor site was left untouched for a week while the
recipient site was uncovered after 5 days and moistened
daily with Vaseline gauze imbibed in 0.9% saline. Patients
were discharged home after one week of continuous
moist dressings of the recipient site, and individually
reviewed on outpatient basis: on a weekly basis for the
first month, after every two weeks for the second month
and then monthly thereafter. Each patient was assessed
over 8 postoperative months. Outcome was described in
terms of ulcer healing and pain and donor site
complications.
Statistical analysis
The data collected was analyzed using Epi Info version 7
statistical software and means, 95% confidence intervals,
proportions and standard deviations were recorded.
Means and percentages before and after grafting were
compared using the student-t-test.
Results
One patient died at the sixth postoperative month and
was excluded from the study. Table 1 summarizes the
preoperative characteristics of the remaining 13 patients
(92.86% inclusion rate). Our series included 8 males
(61.54%; 95% CI: 31.58-86.14) and 5 females (38.46%;
95% CI: 13.86-68.42) aged from 69 to 88 years (mean:
77.54 ± 5.70 years). Three patients (23.08%; 95% CI:
5.04-53.81) had associated co-morbidities. The durations
of the ulcers (including the period of conservative ther-
apy) ranged from 7 to 41 months (mean: 19.46 ±
11.03 months). The ulcers ranged in size from 9.0 to
38.1 cm2 (mean: 17.66 ± 8.35 cm 2). Local circulation in
tissues surrounding the ulcers was intact in all the pa-
tients except in case 8. Local innervation was conserved
in all the affected limbs: neurological examination
revealed that muscle tone and power as well as sensation
to touch, pain, and vibrations were normal in all the
affected limbs.
The pregraft ulcer pain scores ranged from 4 to 9
(mean: 6.77) with 92.31% (95% CI: 63.97%-99.81%) hav-
ing ulcer pain scores ≥ 5. Nine of the 13 ulcers were
traumatic while 4 were probably ischaemic (and ischae-
mic) ulcers. Nine of the ulcers were due to trauma, and
4 probably due to ischaemia.
In the 12th case, there was partial graft rejection by the
fifth postoperative day which progressed to complete
graft rejection by the second postoperative week. Con-
cerning the other ulcers, ten (83.33%; 95% CI: 51.59-
97.91) had healed after 12 postoperative weeks while 2
(16.67%; 95% CI: 2.09%-48.41) had healed after 14 post-
operative weeks. The mean healing time was 12.33 weeks
± 0.78 weeks. The healed ulcers remained healed
throughout the follow up period. Post graft, the pain
scores ranged from 2-9 (mean: 4.23) and although only
7.69% (95% CI: 0.19–36.03%) of the patients had pain
scores ≥ 5, this was not significantly different from the
92.31% of patients with pre-graft pain scores ≥ 5 (p =
0.92 from Fischer’s exact test). There was no significant
difference in the mean pain scores before and after graft
(6.77 against 4.23, p = 0.13). None of the patients devel-
oped new ulcers during the follow-up period. Donor
sites were all healed by the end of the second postopera-
tive week. Donor site problems remained minimal and
included mild hypopigmentation (Fig. 2).
Discussion
While re-iterating the important role of PG in the
treatment of CLUs in the elderly, the current report,
to the best of our knowledge, is the first to assess the
technical aspects and long term outcome of PG per-
formed on a series of relatively older patients man-
aged using simple resources at a rural hospital facility
of Cameroon. Considering the lower age cut-off for
Fig. 1 Grafting of an ulcer
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defining older people in the African context [21] and
the mean age of our patients, our cohort could be
regarded as very elderly. The average healing rate of
the ulcers was satisfactory and donor site problems
were minimal. The low prevalence of comorbidities
could explain in part why such a cohort had a satis-
factory outcome. It is, however, worth noting that due
to lack of more appropriate measures, our assessment
of ulcers (for instance, in terms of neurovascular in-
tegrity of surrounding tissues) preoperatively was, in
part, subjective and comorbidities may have been
underdiagnosed in our series.
Initial conservative therapy is indispensable in achiev-
ing sufficient wound granulation which is an important
pre-requisite for a skin graft to be supported [23]. A
limitation common to most small hospitals like ours is
the inability to perform cultures [22] from ulcer swabs
which is vital in ruling out ulcer base infection, particu-
larly with group A β-haemolytic streptococci. These
microbes are notorious for causing graft failure [23]. The
Table 1 Characteristics of patients
Patient S/N Variable
Gender/age Social habits/comorbidity Ulcer
1 M/77y 18 month-old superficial traumatic ulcer on medial aspect of middle third of leg with
purulent discharge. Ulcer was 13 cm2 in size with an infected soft tissue base. It was
severely tender. Adjacent tissue was normal.
2 M/78y 13 month-old deep spontaneous ulcer above medial malleolus. Ulcer had smooth
regular sloppy edges, a subcutaneous tissue base and covered an area of 14 cm2.
It was warm and moderately tender. Surrounding tissue was normal. Probable
aetiology: ischaemia
3 F/75y • Hypertension 14 month-old superficial traumatic ulcer on medial aspect of middle third of leg.
Ulcer had smooth irregular flat edges and covered an area of 21 cm2. It was
severely tender and its base consisted of subcutaneous tissue. Surrounding tissue
was normal.
4 M/86y 12 month-old superficial traumatic ulcer just above medial malleolus with purulent
discharge. Ulcer was 9.0 cm2 in size, mildly tender and had infected soft tissue base
with maggots. Surrounding tissue was normal.
5 F/76y 9 month-old deep traumatic ulcer on anterior aspect of middle third of leg with
purulent discharge. It covered an area of 23 cm2 with an infected subcutaneous
tissue base and was severely tender. Surrounding tissue up to knee level was
erythematous, oedematous and severely tender (suggestive of cellulitis)
6 F/77y 25 month-old superficial traumatic ulcer on anterior aspect of middle third of leg.
It covered an area of 15 cm2 with a subcutaneous tissue base. It was severely tender.
Surrounding tissue was normal.
7 F/70y 41 month-old deep spontaneous ulcer just above lateral malleolus. It covered an area
of 20 cm2 with a subcutaneous tissue base. It was severely tender. Surrounding tissue
was normal.
8 M/73y 30 month-old superficial traumatic ulcer involving posterior third of distal leg. It was
27 cm2 in size and its base consisted of subcutaneous tissue. It was severely tender.
Surrounding tissue was normal.
9 M/81y 39 month-old deep spontaneous ulcer involving almost the entire circumference of the
distal third of the leg. It was 38.1 cm2 in size with smooth sloppy (regular) edges and a
subcutaneous tissue base. It was cold and severely tender. Surrounding tissue was normal
but for faint dorsalis pedis and posterior tibial pulses. Probable aetiology: ischaemia
10 M/83y 18 month-old superficial traumatic ulcer above medial malleolus. Ulcer was 10.0 cm2 in
size with a subcutaneous tissue base. It was moderately tender. Surrounding tissue was
normal.
11 M/88y 15 month-old superficial spontaneous ulcer on dorsum of foot with serous discharge.
Ulcer was 9.3 cm2 in size and moderately tender. Its base was comprised of subcutaneous
tissue. Surrounding tissue up to mid leg was erythematous, oedematous and severely
tender (suggesting cellulitis). Probable aetiology: ischaemia.
12 M/75y • Chronic smoking
• Diabetes
7 month-old superficial traumatic ulcer just above lateral malleolus with purulent discharge.
Ulcer was 11.4 cm2 in size and severely tender. Its base consisted of infected subcutaneous
tissue and surrounding tissue was normal.
13 F/69y • Hypertension 12 month-old superficial traumatic ulcer on posterolateral aspect of distal third of leg.
Ulcer measured 18.8 cm2 in size. Its base comprised of subcutaneous tissue. Ulcer was
moderately tender. Surrounding tissue was normal.
S/N Serial number, y yearsm, M male, F female
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complete graft rejection we encountered was possibly
due to residual infection at the ulcer base.
Establishing the aetiology of a chronic ulcer is crucial
in individualizing and optimizing health care especially
in older patients who usually have underlying comorbid-
ities [2, 4]. Importantly, every chronic ulcer unresponsive
to conservative therapy should be biopsied in order to
rule out malignant changes [23]. However, even in
the presence of robust diagnostic facilities, the aetiol-
ogies of most CLUs tend to be unknown [8] or multi-
factorial [9, 24] and from a practical perspective,
verifying the exact aetiology of every chronic ulcer
does not always seem to take precedence over per-
forming surgery especially in the event of failing con-
servative treatment and/or intractable pain. CLUs in
our series were predominantly traumatic, which is
unusual although consistent with preliminary African
reports on relatively younger and more active persons
[3]. Traumatic ulcers tend to become chronic in poor
settings because of initial unskilled management [13]. The
limited size of our cohort prevents us from drawing valid
interpretations with regards to the location of CLUs on
the right leg in all our patients. Nevertheless, contempor-
ary studies with larger cohorts (although relatively youn-
ger patients) did not find CLUs to have a predilection for
a particular leg [3, 13].
The surgical approach we utilized is in line with what
was proposed by J.S. Davis in 1930[18]. Although a sim-
ple procedure that has been used over several years [14],
PG in recent times necessitates extreme caution with
regards to donor sites because donor-site morbidity
post-graft is of growing concern worldwide [10, 25]. We
recorded minimal donor site problems in our series pos-
sibly because of the moistening effects of Vaseline gauze
(imbibed in saline). Literature inclines towards the use
of moist dressings for donor and recipient sites because
of faster healing when compared to dry dressings [26].
Sufficient new vascularization of the ulcer bed is ex-
pected to have occurred by the third to fifth post-
operative day [23]. Thus, in our series, recipient sites
were partially uncovered by the fifth postoperative day
given that grafts will only take on ulcer beds on which
they can become vascularized. However, at this stage,
moist dressings must be applied with caution because
the epidermal-dermal interface of epithelializing wounds
is weak and even minimal shear forces could lead to
graft failure [23].
Assessing ulcer site pain in our cohort was deemed
very necessary because it is reported that ulcer pain
seems to receive less attention in ulcer management and
thus individual needs might not be adequately addressed
[8]. In order to have an appraisal of the ulcer site pain
intensity before and after PG, we used a validated VAS
with 10 echelons which was simple enough for our eld-
erly patients to comprehend. We observed a rapid gen-
eral drop in ulcer site pain after grafting which is a
reported merit of PG [14].
Well known demerits of PG are altered skin pigmenta-
tion and graft contraction (Fig. 3). These are sequelae
that are inherent to PG and they are consequent to the
thin nature of the harvested grafts [27]. Our choice of
donor site as the thigh was advantageous in that the dis-
colouration of the donor site due to healing was subse-
quently covered by hair growth. Females, however, do
not benefit from this advantage. The poor cosmesis of
the grafted sites following PG remains a subject of con-
cern. That notwithstanding, the recommended attitude
is to concurrently consider aesthetic issues and improve-
ment in life quality as well as functionality in order to
have a full appraisal of the therapeutic consequences of
any skin graft [28, 29].
There is much controversy with regards to where
and how to manage CLUs [3]. Our experience, how-
ever, suggests that management of CLUs in very eld-
erly people could be adapted context-wise. The
population segment most affected by CLUs (elderly
people) is generally inactive and home-ridden. A pos-
sible prospect therefore is to assess the role of PG on
elderly people at a community level in order to make
clearer inferences.
Fig. 2 Hypo-pigmented donor site
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Conclusions
We describe, to the best of our knowledge, the first re-
port assessing PG of CLUs in older patients in rural
Cameroon. PG in our series of relatively older patients
(who had a low rate of co-morbidities) in a low-income
setting was technically feasible and the outcome was sat-
isfactory. These findings do not discount the role of con-
servative therapy. However, prolonged unconventional
conservative management as definitive treatment for all
CLUs in elderly patients may not be worthwhile. More
reports on the experience of clinicians on the subject
matter could possibly create a platform for progressive
refinements in PG procedures and help address the dis-
mal burden of CLUs in elderly patients in rural
Cameroon.
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